Estradiol differentially modulates the exocytotic proteins SNAP-25 and munc-18 in pituitary gonadotrophs.
Long-term treatment with estradiol increases LH secretion from female gonadotrophs. The mechanisms are not fully clarified yet. Our previous data indicated that sexual steroids might affect late steps in GnRH signal transduction such as exocytosis. The secretion of hormones from neuroendocrine cells requires the merger of secretory vesicles with the plasma membrane. This regulated exocytosis is mediated by specific proteins, which are present in the pituitary gland. Here, we examined whether two of these crucial exocytotic proteins, SNAP-25 and munc-18, are affected by estradiol in female gonadotrophs. Female rat anterior pituitary cells and alphaT3-1 cells, derived from a murine immortalized gonadotroph cell line, were treated with 100 pM estradiol for 48 h. LH secretion of anterior pituitary cells, additionally stimulated with eight consecutive pulses of 1 nM GnRH for 15 min at an interval of 1 h, was determined by RIA. Gene expression was measured by quantitative RT-PCR and protein expression by immunoblotting. Additionally, quantitative RT-PCR was performed in single rat gonadotrophs to ascribe effects exclusively to intact gonadotrophs. Pulsatile GnRH enhanced the mRNA expression of SNAP-25 and munc-18 in accordance with the LH secretory response with the greatest increase at the third pulse of GnRH. Estradiol treatment further increased GnRH-induced LH secretion at all GnRH pulses. SNAP-25 gene expression was significantly decreased at the fifth GnRH pulse and unaffected at basal after 48 h of estradiol treatment. In contrast, munc-18 mRNA levels were not significantly affected by estradiol at different GnRH-pulses in mixed anterior pituitary cells, whereas munc-18 gene expression was significantly increased at basal. In alphaT3-1 cells and single gonadotrophs, long-term estradiol treatment significantly reduced SNAP-25 protein and gene expression. In contrast, the protein and gene expression of munc-18 was significantly enhanced in both alphaT3-1 cells and single gonadotrophs. In conclusion, munc-18 and SNAP-25 were oppositionally influenced by estradiol. The results suggest that estradiol modulates the expression of exocytotic proteins in gonadotrophs and thus affects LH secretion.